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Name  of  Dam:  Nockamixon  State  Park  Dam 
County  Located:  Bucks  County 
State  Located:  Pennsylvania 
Stream:  Tohickon  Creek 

Coordinates:  Latitude  40°  28.2'  Longitude  75°  11.2' 

Date  of  Inspection:  21  June  1978 


. 

Nockamixon  State  Park  Dam  has  been  in  continual 
service  since  1974,  and  is  jointly  owned  and  operated 
by  the  Department  of  Environmental  Resources  and  the  Gen- 
eral State  Authority.  It  has  been  classified  as  a ^Large* 
dam  with  a ’•High"  hazard  potential.  Based  on  the  visual 
inspection,  evaluation  of  records,  and  past  operational 
performance,  the  dam  is  judged  to  be  in  good  condition  with 
remedial  work  necessary  for  future  operation  of  the  outlet 
works.  The  dam  was  designed  to  pass,  without  overtopping, 
the  probable  maximum  flood  (PMF) . Therefore,  the  spillway 
is  considered  * Adequate*' . 

' The  visual  inspection  of  the  dam  and  reservoir 
facilities  detected  no  symptoms  of  uncontrolled  seepaqe, 
instability,  significant  deterioration  or  other  conditions 
that  would  suggest  impending  hazardous  conditions. 

‘In  summary,  examination  of  the  available  data  and 
results  of  the  visual  inspection  reveals  no  condition  or 
evidence  detrimental  to  the  integrity  of  the  dam  or  ap- 
purtenances.^ 

It  is  suggested  that  the  following  recommendations 
be  implemented  as  soon  as  practical: 

1.  Debris  should  be  removed  from  the  inside  of  the 
control  tower  and  exterior  entrance  to  the  bottom 
sluice  gate. 

2.  Sluice  gates  in  the  control  tower  should  be  in- 
spected in  detail  and  repaired,  as  necessary,  to 
meet  design  specifications. 

3.  Missing  access  ladders,  landings,  etc.,  should 
be  installed. 

4.  Piezometers  should  be  rehabilitated  or  replaced. 


Monuments  and  piezometers  should  be  monitored 
periodically. 


The  Parshall  flume  located  downstream  should  be 
repaired  and  measurements  performed  in  accordance 
with  the  Permit  requirements. 


A 13-inch  deep  concrete  core  hole  drilled  into 
the  right  wall  of  the  right  "horseshoe"  conduit 
near  the  base  of  the  intake  tower  should  be  filled, 


The  rock  channel  below  the  upper  wier  should  be 
inspected  yearly  in  accordance  with  the  designer's 
recommendations.  Rock  talus  accumulations  along 
this  channel  should  be  removed. 


Because  of  the  location  upstream  from  populated 
areas,  a formal  procedure  of  observation  and  warning  during 
periods  of  high  flows  or  development  of  potentially  hazardous 
conditions  should  be  developed  and  implemented.  The  main- 
tenance inspection  procedure  should  be  amended  to  include 
an  inspection  checklist  to  insure  that  all  items  are  inspec- 
ted regularly. 


''obhn  H.  Frederick , Jr.  , P . E . 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NOCKAMIXON  STATE  PARK  DAM 
NATIONAL  ID  #PA  00734 
DER  #9-166 

SECTION  1 

PROJECT  INFORMATION 


1 . 1 General 

a.  Authority.  The  Dam  Inspection  Act,  Public 
L-w  92-367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a program  of  inspec- 
tion of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is 
to  determine  if  the  dam  constitutes  a hazard  to  human 
life  or  property. 

1 . 2 Description  of  Project 

a.  Dam  and  Appurtenances.  Nockamixon  State 
Park  Dam  is  a zoned  earth  and  rock-f i3 1 dam  situated 
across  Tohickon  Creek  in  Bedminster  and  Nockamixon 
Townships,  Bucks  County,  Pennsylvania.  The  dam  has 
created  a 1,450  acre  lake  which  is  presently  utilized 
for  recreation,  but  is  designed  and  constructed  for 
possible  future  water  supply  use.  The  lake  impounds 

40.000  acre-feet  of  water  and  is  situated  in  a 73.3 
square  mile  watershed  with  elevations  that  range  from 

1.000  to  395  at  the  spillway  crest. 

The  dam  has  a maximum  height  of  112  feet, 
length  of  1,511  feet,  top  width  of  20  feet  and  a top 
of  dam  elevation  of  412  feet.  Construction  consists 
of  a relatively  impervious  earth  core  with  a rock 
shell.  A 12  foot  wide  filter  zone  separates  the  core 
from  the  rock  fill  on  both  the  upstream  and  downstream 
sides.  The  core  was  constructed  with  side  slopes  of 
2.5:10  (H : V) . 

The  upstream  slope  has  a 2:1  (H:V)  inclin- 


ation from  the  crest  to  a 10  foot  wide  berm  at  eleva- 
tion 342.  This  berm  is  the  top  of  the  earth  diversion 
cofferdam  used  during  construction. 


The  downstream  slope  has  a 1.75:1  (H:V) 
inclination  from  the  crest  to  the  13  foot  wide  access 
road  below  which  the  slope  steepens  to  1.5:1  (H:V) . 
Elevation  of  the  access  road  varies  with  elevation 
decreasing  from  the  right  abutment  towards  the  left 
abutment. 


Foundation  preparation  included  a two- 
zoned  single  line  grouting  program  of  the  bedrock. 

The  first  zone  extends  20  feet  below  the  excavated 
foundation  and  the  second  zone  extends  from  20  to  50 
feet  below  the  first  zone.  Primary  hole  spacing  was 
20  foot  on  centers  with  split  spacing  conducted  to  a 
maximum  center-to-center  spacing  of  5.0  feet.  All 
grout  holes  were  made  an  angle  of  30  degrees  from  ver- 
tical and  oriented  normal  to  the  prevailing  strike  of 
the  joint  pattern.  A double  grout  line  may  have  been 
used  but  confirmation  was  not  found  in  the  data  reviewed. 

The  outlet  works  consists  of  an  intake 
structure  containing  four  gates  and  two  "horseshoe"  con- 
crete conduits  (each  10.5  feet  wide  at  the  base  and 
10.5  feet  high).  A 72-inch  I.D.  steel  pipe  extends 
344  feet  through  the  right  "horseshoe"  conduit  and  dis- 
charges through  a Howell-Bunger  valve.  A 10-inch  I.D. 
steel  pipe  is  suspended  from  the  left  tunnel  ceiling 
and  maintains  minimum  flow  requirements  downstream.  In- 
take gates  are  located  at  elevations  385.0,  358.5  and 
328.0.  The  fourth  gate,  elevation  311.0,  was  used  for 
stream  diversion  and  closure  during  construction.  It 
can  be  used  to  drain  the  reservoir. 

A spillway  for  normal  and  emergency  flows 
has  been  excavated  into  rock  in  the  right  abutment  and 
has  an  ogee  weir  (crest  elevation  395.0)  extending  across 
the  350  foot  width.  A 4-inch  deep  notch  50  feet  long 
was  constructed  in  the  crest  to  pass  normal  flow.  The 
spillway  makes  a 90  degree  bend  to  the  north,  parallel 
to  the  dam  axis,  at  approximately  400  feet  downstream 
of  the  first  ogee  and  narrows  to  a width  of  250  feet. 

The  first  stilling  basin  begins  at  the  90  degree  bend. 
Flows  from  this  stilling  basin  are  controlled  by  a 
second  ogee  weir  (crest  elevation  326.0)  extending 
across  the  spillway  section  approximately  250  feet 
downstream  of  the  first  ogee  weir.  A second  stilling 
basin  is  located  below  the  second  weir  and  discharges 
into  the  downstream  channel  converging  with  flow  from 


the  outlet  works.  A rock  spoil  area  is  located  between 
the  dam  and  the  spillway  to  provide  erosion  protection 
from  spillway  flows. 

b.  Location . Nockamixon  State  Park  Dam  is 
located  on  Tohickon  Creek  in  Bedminster  and  Nockamixon 
Townships,  Bucks  County,  Pennsylvania.  The  dam  is 
located  4,400  feet  north  of  Fretz  Valley  Road.  The 
left  abutment  is  located  in  Nockamixon  Township  with 
the  right  abutment  and  spillway  located  in  Bedminster 
Township.  The  dam  site  and  reservoir  are  shown  on  USGS 
Quadrangle  entitled  "Bedminster,  Pennsylvania"  at  coor- 
dinates N 40°  28.2',  E 75°  11.2*.  A Regional  Location 
Plan  of  Nockamixon  State  Park  Dam  and  Reservoir  is  en- 
closed as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified 
as  a "Large"  dam  consistent  with  its  112  feet  height. 

d.  Hazard  Classification.  This  dam  has  a "High" 
hazard  classification  because  of  the  potential  for  ex- 
tensive property  damage  and  loss  of  life  downstream. 

e.  Ownership.  The  dam  is  jointly  owned  and 
operated  by  the  General  State  Authority  and  the  Com- 
monwealth . 


f.  Purpose  of  the  Dam.  Recreation,  water 
supply  ( future) . 

g.  Design  and  Construction  History.  Primary 
design  consultants  were  Pickering,  Corts  and  Summerson, 
Inc.  Other  consultants  for  this  project  included 
Justin  and  Courtney,  geotechnical  engineers  and  Albert 
J.  Depman,  geolgist.  Aero  Service  Corporation  performed 
aerial  mapping.  Miller-McNichol  Associates  performed 
laboratory  testing  of  soils.  Exploratory  borings  were 
performed  by  the  Foundation  Services  Company  and  Vagnoni 
Brothers.  Because  of  the  unique  spillway  configuration, 
model  studies  were  performed  at  Lehigh  University, 
Institute  of  Research  by  Messrs.  David  R.  Vasco,  John 

B.  Herbich  and  Paul  D.  Erfle. 

The  design  presented  in  the  initial  design 
report  by  Pickering,  Corts  and  Summerson,  Inc.  dated 
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May  17,  1965  proposed  a two-stage  structure.  The  first 
stage  established  a reservoir  at  elevation  375  by  a 
concrete  spillway.  Thereafter,  20  foot  high  gates 
would  be  installed  for  the  second  stage  to  develop  the 
reservoir  elevation  at  395.0.  Subsequent  to  the  ini- 
tial report,  an  interim  report  was  issued  on  November 
9,  1965  by  Pickering,  Corts  and  Summerson,  Inc.  which 
presented  a revised  design  for  a single  stage  construc- 
tion using  a concrete  ogee  weir  at  elevation  395.0. 

The  contractor  for  this  project  was  Glasgow 
Construction  Company,  Inc.,  of  Glenside,  Pennsylvania. 
Some  information  concerning  construction  activity  was 
included  in  the  State  files.  Other  sources  of  infor- 
mation were  obtained  from  conversations  with  State 
personnel  and  the  designer.  Correspondence  indicates 
that  construction  began  in  late  1968  or  in  the  first 
half  of  1969.  Stream  flow  was  directed  through  the 
two  "horseshoe"  conduits  in  September  of  1969.  Re- 
ports indicated  that  rock  fill  began  in  October,  1969 
and  core  construction  began  in  the  Spring  of  1970. 

The  park  superintendent  indicated  that  all  essential 
features  of  construction  were  completed  by  November  13, 
1973.  However,  two  completion  reports  were  filed  for 
this  date  and  April  25,  1974. 


Casagrande-type  piezometers  were  installed 
during  construction  and  monitored  before,  during  and 
following  filling  of  the  reservoir.  Readings  became 
erratic  and  were  discontinued  shortly  after  the  reser- 
voir was  filled.  It  was  learned  from  Mr.  Sam  Reed,  PER, 
that  the  State  provided  construction  inspection  services 
including  concrete  and  soil  quality  control  testing. 


h.  Normal 

Operating 

Procedures.  The  minimum 

flew  requirement  is 

suppl ied 

downstream  via  a 10- inch 

steel  pipe.  The  pipe  passes  through  the  left  "horse- 
shoe" shaped  conduit  and  the  flew  rate  is  controlled 
at  the  outlet  structure. 

Excess  water  above  normal  pool  (elevation 
39  5)  flows  over  the  spillway.  Three  gates  in  the  tewer 
are  normally  in  the  open  position  and  the  water  is  dis- 
charged through  a 72-inch  pipe  located  in  the  right 
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"horseshoe"  conduit.  Flow  is  controlled  by  a Howell- 
Bunger  valve  at  the  end  of  the  conduit. 

1.3  Pertinent  Data 


A summary  of  pertinent  data  is  presented 

as  follows: 

a.  Drainage  Area  (square  miles)  73.3 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood  at  Dam  Site  (7/14/75)  6,460 

Maximum  Design  Flood  (PMF)  96,000 

Minimum  Required  Discharge  11.0 

Howell-Bunger  Discharge  Pipe  (Max.)  1,200+ 

Maximum  Non-Damaging  Discharge  44,000 


c.  Elevations  (above  MSL) 

Top  of  Dam  412.0 
Normal  Pool  (Spillway  Crest)  395.0 
Maximum  Pool (Top  of  Dam)  412.0 
Maximum  Pool  of  Record  397.9 


Intake  Tower 

Upper  Sluice  Gate 

385.  0 

Middle  Sluice  Gate 

358.5 

Lower  Sluice  Gates 

328.0 

Drain  Sluice  Gate 

311.0 

Minimum  Flow  Intake  Invert 

326.0 

d.  Reservoir 

Length  at  Normal  Pool 
Fetch  at  Normal  Pool 
Shoreline 
Time  to  Drain 


6.0 

0.6 

24  miles 
32  days 


e.  Storage  (acre-feet) 

Nprmal  Pool  40,000 
200-year  Storm  (Elev.  399.5)  47,000 
Max.  Volume  (Elev.  412,  Crest)  71,000 


f.  Reservoir  Surface  (acres) 
Normal  Pool 

g„  Dam  Data 
Type 

Length 
Height 
Crest  Width 


1450  acres 


Earth  and 
Rock  Fill 
1511  feet 
112  feet 
20  feet 
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2. OH  :1V 
2. 5H  :1V 


Side  Slopes 
Upstream 

Crest  to  Elev.  342 
Elev.  342  to  Toe 
Downstream 
Crest  to  Access  Road  1.75H:1V 

Access  Road  to  Toe  1*5  H:1V 

Zoning  Rock  fill  with 

impervious  core. 
12  foot  filter 
zone  on  upstream 
and  downstream 
side  of  core 

Grout  Curtain  Two  zone,  split 

spaced  procedure 
with  max.  spacing 
of  5 feet.. 


Intake  Tower  and  Facilities 
Sluice  Gates 
Upper  (Elev.  385.0) 

Middle  (Elev.  358.5) 

Lower  (Elev.  328.0) 

Drain  (Elev.  311.0) 

Min.  Flow  Pipe  (Elev.  326.0) 
Outlet  Conduit 
Length 

Height  x Width 
Pipe  (Diameter) 

Valve  (Fixed  Cone  Dispersion) 

Spillway 

Type 


Upper  Ogee  Crest 
Length 
Elev. 

Upper  Stilling  Basin 
Entrance  Width 
Exit  Width 
Floor  Elevation 
Lower  Ogee  Crest 
Length 

Crest  Elevation 
Lower  Stilling  Basin 
Entrance  Width 
Exit  Width  into 
Natural  Stream  Channel 


36"  x 36" 

36"  x 36" 

2-36"  x 60" 

48"  x 60" 

10"  cip- 

344  feet 

1 0 ' 6 " x 10’  6" 

72" 

60" 


2-Level  Ogee  Crest 
with  Stilling 
Basins 


350  feet 
395.  0 

330  feet 
250  feet 

320.0 

250  feet 

326.0 

250  feet 
80  feet 


SECTION  2 
ENGINEERING  DATA 


2 . 1 Design 

а.  Data  Available.  A summary  of  engineering 
data  is  presented  in  the  checklist  attached  as  Appendix 
A.  Principal  documents  containing  pertinent  data  used 
for  this  report  are  listed  below. 

1.  "Report  Upon  the  Application  of  the  General 
State  Authority  and  the  Department  of  For- 
ests and  Waters",  by  Joseph  J.  Ellam,  Hydr- 
aulic Engineer,  dated  April  1,  1968. 

2.  "Recommended  Design  of  Dam"  by  Pickering, 
Courts  and  Summerson,  Inc.",  dated  May  17, 
1965. 

3.  "Interim  Report  One  Stage  Construction", 
by  Pickering,  Corts  and  Summerson,  Inc.", 
dated  November  9,  1965. 

4.  "Model  Study  of  Ninety  Degree  Spillway  for 
Nockamixon  Dam",  Lehigh  University,  by 
David  R.  Basco,  John  B.  Herbich,  Paul  D. 
Erfle. 

5.  Construction  Drawings  (24)  prepared  by 

Pickering,  Corts  and  Summerson,  Inc. 
dated  July  31,  1967. 

б.  "Project  No.  G.S.A.  19412  Contract  No.  G.S.A. 

194-12.1  for  Construction  of  Dam  Nockamixon 
State  Park,  Bucks  County,  Pennsylvania,  The 
General  State  Authority"  prepared  by  Pick- 
ering, Corts  and  Summerson,  Inc. 

7.  Construction  Progress  Reports,  Inspection 

Reports,  Memos  and  Correspondence  included 
in  the  State  files. 

Reports  by  Pickering,  Corts  and  Summerson,  Inc.,  and 
the  spillway  model  study  were  obtained  directly  from 
the  design  engineers. 


b.  Design  Features.  A complete  description  of 
the  design  features  of  this  project  is  discussed  in 
Section  1.2,  "Description  of  Project". 

2.2  Construction 


A description  of  the  construction  history 
as  determined  from  the  design  engineer.  Park  personnel 
and  DER  files  is  described  in  Section  1.2. 

2 . 3 Operation  Data 

The  application  report  requires  that  the 
minimum  flow  requirement  of  11  cfs,  7.1  million  gallons 
per  day,  be  discharged  into  Tohickon  Creek.  It  is  re- 
ported in  the  application  report  and  in  other  documents 
that  the  minimum  flow  is  to  be  monitored  by  means  of 
a Parshall  flume  located  downstream.  However,  the  in- 
spection revealed  that  this  Parshall  flume  was  washed 
out  on  both  sides  and  was  no  longer  functioning  as 
designed.  There  were  no  records  to  indicate  that  mea- 
surements were  ever  taken  on  this  flume.  The  reservoir 
level  measurements  are  recorded  on  a Stevens-type  gauge 
located  in  the  intake  tower  and  are  kept  at  the  nearby 
sewage  treatment  plant.  There  are  no  other  operational 
records  available. 

2.4  Evaluation 


a.  Availability . All  engineering  data  repro- 
duced in  this  report  and  studied  for  this  investigation 
were  provided  by  the  Department  of  Environmental  Re- 
sources or  from  Pickering,  Corts  and  Summerson,  Inc., 
design  consultants.  The  Owner's  representative,  Mr. 
Jerry  Koder,  Park  Foreman  was  present  during  the  visual 
inspection  and  provided  information  concerning  the  con- 
struction and  operation  of  the  dam. 

b.  Adequacy.  Data  included  in  the  State  file 
along  with  information  from  the  design  consultants  is 
considered  adequate  to  evaluate  the  dam  and  appurtenant 
structures . 


c.  Validity.  There  is  no  reason  to  question 
the  validity  of  the  avilable  data. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1 Findings 

a.  General . The  observations  and  comments  of 
the  field  inspection  team  are  contained  in  the  check- 
list contained  herein  as  Appendix  B and  are  summarized 
and  evaluated  as  follows.  In  general,  the  appearance 
of  the  facility  indicated  that  the  dam  and  its  appur- 
tenances were  properly  constructed  and  are  reasonably 
well  maintained.  It  is  noted  that  the  intake  tower  has 
not  been  rehabilitated  to  the  design  requirements  and 
that  considerable  work  is  required  to  complete  the 
rehabilitation . 

b.  Dam. . During  the  visual  inspection,  there 
were  no  indications  or  evidence  observed  of  distortions 
in  alignment  or  grade  that  would  be  indicative  of  move- 
ment of  the  embankment  or  the  foundation.  A careful 
inspection  of  the  dam  including  the  downstream  area 
disclosed  no  evidence  of  seepage  emergence  on  the  down- 
stream slope,  the  toe  or  along  the  left  abutment  down- 
stream of  the  embankment.  Although  not  observed,  inter- 
nal drain  systems  have  not  produced  evidence  of  a mal- 
functioning condition.  No  erosion  or  deterioration 
were  observed  along  the  abutment  between  the  dam  and 
the  natural  ground  surface  on  either  the  downstream 
side  or  the  upstream  side  to  the  water's  edge.  Since 
the  structure  is  a rock  fill  structure,  very  little 
vegetation  exists  on  the  slopes.  The  road  across  the 
dam  crest  and  the  access  road  on  the  downstream  slope 
were  in  good  condition. 

c.  Appurtenant  Structures.  The  intake  tower 
and  approach  bridge  from  the  top  of  the  dam  to  the 
tower  was  inspected  and  observed  to  be  in  good  condi- 
tion. All  gates  and  valves  at  the  top  of  the  intake 
structure  were  exercised  and  observed  to  work  properly. 
However,  the  gates  leaked  in  the  closed  position.  It 
was  noted  that  all  gates  were  in  the  open  position  at 
the  time  of  the  inspection.  In  order  to  obtain  access 
to  the  tower  the  gates  were  closed  and  the  Howell- 
Bunger  valve  opened  to  drain  the  intake  tower.  The 
exterior  concrete  at  the  tower  above  the  water  line  is 
in  good  condition. 

The  park  superintendent  stated  that  the 
tower  facilities  were  damaged  during  the  initial 
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operation  of  the  system.  Primary  components  were  re- 
paired but  more  work  is  required  to  restore  the  tower 
to  the  designed  condition.  The  interior  portion  of 
the  tower  was  inspected  down  to  elevation  355.  Access 
below  this  level  was  prohibited  due  to  high  inflow  of 
water  leaking  through  the  lower  sluice  gates.  The 
three  lower  gates  were  leaking  profusely  and  it  appears 
that  gate  seals  were  not  functioning  properly.  Interior 
ladders  and  platforms  were  torn  out  during  initial  opera 
tion  of  the  outlet  works  and  have  not  been  restored. 

They  currently  do  not  meet  pertinent  codes  for  ladders, 
landing,  etc.  The  concrete  work  down  to  elevation  355 
is  in  good  condition.  There  were  no  cracks  or  signs  of 
distress  or  evidence  of  seepage  through  horizontal  con- 
struction joints. 

Access  to  the  two  tunnels  beneath  the  embank 
ment  which  connect  to  the  intake  structure  was  achieved 
at  the  downstream  toe  of  the  dam.  Both  of  these  tunnels 
are  in  good  condition.  Minor  cracking,  mostly  at  con- 
struction joints,  was  observed.  Isolated  longitudinal 
cracks  along  the  crown  and  the  invert  slab  were  also 
observed  near  the  center  of  the  dam.  One  seepage  hole, 

2 inches  in  diameter,  was  flowing  clear  in  the  left 
tunnel.  A 6-inch  diameter  by  13-inch  deep  concrete  core 
hole  approximately  4 feet  from  the  invert  slab  and  10 
feet  from  the  intake  tower  wall  was  observed  in  the 
right  side  of  the  right  tunnel.  Apparently,  this  core 
was  taken  to  test  the  quality  of  the  concrete.  Walls 
at  tunnels  were  inspected  and  there  were  no  signifi- 
cant cracks,  seepage  or  other  forms  of  deterioration. 

The  Howell-Bunger  valve  was  exercised  and  appeared  to 
be  functioning  properly.  There  was  no  evidence  or 
signs  of  seepage  at  the  junction  of  the  two  tunnels 
with  the  surrounding  embankment. 

The  control  house  for  the  Howell-Bunger 
valve  was  inspected  and  observed  to  be  in  good  condi- 
tion. There  were  no  cracks,  spalling  or  other  signs 
of  deterioration.  The  piezometer  control  panel  is 
mounted  on  one  interior  wall  of  the  control  house. 

This  panel  was  inspected  but  the  piezometers  were  not 
functioning.  Mr.  Koder , park  foreman,  indicated 
that  these  piezometers  malfunctioned  during  and 
following  the  filling  of  the  reservoir  and  readings 
had  been  discontinued  several  months  after  the  reser- 
voir had  been  filled. 
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The  spillway  consisting  of  two  ogee  crest 
weirs,  natural  rock  channel  and  stilling  basins  were 
observed  and  inspected.  Discharge  over  the  spillway 
was  flowing  through  the  4 -inch  notch  in  center  of  the 
first  spillway.  Concrete  surfaces  were  inspected  and 
observed  to  be  in  good  condition.  Alignment  was  good. 
Although  an  uneven  rock  surface  was  exposed,  there  was 
no  evidence  of  significant  undercutting  at  the  toe  of 
the  upper  ogee  weir.  There  were  no  significant  hori- 
zontal or  vertical  cracks  observed  through  the  weir. 

The  downstream  natural  rock  channel  and  side  rock 
walls  appeared  to  be  in  stable  condition.  There  is 
evidence  that  previous  sloughing  and  spalling  of  rock 
has  occurred  in  the  past.  This  is  evidenced  by  fresh 
rock  faces  and  accumulation  of  talus  at  the  toe  of  the 
rock  slopes.  The  stilling  pool  edges  were  inspected 
and  the  vertical  retaining  wall  around  the  base  of  the 
pool  was  found  to  be  in  good  condition  with  no  evidence 
of  significant  spalling  or  softening  of  rock.  The 
lower  spillway  weir  was  in  good  condition  with  no  evi- 
dence of  misalignment,  movement,  excessive  cracking  or 
spalling  of  concrete.  Minor  shrinkage  cracks  were  ob- 
served between  construction  joints  along  the  retaining 
wall.  Alignment  was  good  with  only  minor  separation 
at  a few  construction  joints.  Minor  surface  cracks  were 
observed  on  panels  near  the  center  of  the  spillway. 

d.  Reservoir . Reconnaissance  of  the  reservoir 
disclosed  no  evidence  of  siltation,  slope  instability, 
or  other  features  that  would  significantly  affect  the 
storage  capacity  of  the  reservoir.  The  reservoir  drain- 
age area  slopes  are  covered  with  predominately  hardwoods, 
or  farmland.  There  was  no  evidence  of  slope  creep,  rock 
slides  or  other  landslides.  Currently,  there  is  little 
residential  development  in  the  drainage  basin  but  devel- 
opment is  expected  to  increase  rapidly  in  the  near  future. 

e.  Downstream  Channel . Slopes  of  the  down- 

stream channel  Immediately  below  the  dam  are  heavily 
wooded.  The  downstream  channel  has  side  slopes  varying 
from  near-vertical  to  approximately  2.5:1  (H:V)  and  the 

flood  plain  is  relatively  narrow  immediately  downstream 
at  the  dam.  Isolated  homes  are  located  along  the  channel 
principally  near  road  crossings.  Flooding  is  expected 

in  these  areas  during  high  flow  conditions. 
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3.2 


Evaluation 


The  inspection  of  the  dam  disclosed  no  evi- 
dence of  apparent  past  or  present  movement  that  indi- 
cate an  existing  instability  of  the  dam,  spillway  or 
outlet  works.  There  were  no  signs  of  seepage  or  any 
other  forms  of  uncontrolled  leakage  through  the  dam. 

The  condition  of  the  gates  are  not  known  because  of 
this  seepage  and  could  be  a problem  if  they  are  not 
repaired.  The  outlet  works  sluice  gates  leak. 

The  overall  condition  of  the  intake  tower 
was  good.  It  is  noted  that  some  remedial  work  has 
been  accomplished  in  the  intake  structure  but  it  is 
evident  that  this  rehabilitation  is  incomplete.  The 
ladder  and  balcony  gradings  along  the  interior  of  the 
tunnel  are  loose  or  non-existent.  The  base  of  the 
tower  contains  some  debris  which  could  clog  the  out- 
let pipe.  The  outlet  tunnels  were  inspected  and 
observed  to  be  in  good  condition.  The  Howell-Bunger 
was  exercised  and  observed  to  work  properly. 

The  emergency  spillway  was  inspected  and 
both  weirs,  the  rock  channel,  side  walls  and  retaining 
walls  were  observed  to  be  in  good  condition.  The  down- 
stream channel  was  observed  to  be  stable  with  no  signi- 
ficant signs  of  erosion  except  in  the  area  of  the 
Parshall  flume.  The  Parshall  flume  should  be  restored 
and  measurements  taken  in  accordance  with  the  design 
engineer's  recommendations. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1 Procedures 

Operational  procedures  are  discussed  in 
detail  in  Section  1.2. 

An  operating  procedure  written  by  the  design 
engineer  was  reviewed  at  the  Park  Office.  This  procedure 
included  a description  of  the  dam,  its  appurtenant  fac- 
ilities, and  other  pertinent  features  of  the  structure. 
Included  in  this  procedure  was  a complete  description 
of  the  controlling  devices  in  the  intake  tower  together 
with  manufacturer's  recommendations  for  usage.  In- 
cluded in  this  manual  was  a complete  description  of 
each  valve,  its  size,  its  location,  and  in  many  cases 
its  flow  capacity.  The  Park  Foreman  was  not  aware  of 
this  manual  until  this  inspection  at  which  time  the 
administrative  staff  searched  the  files  for  informa- 
tion regarding  the  dam. 

4 . 2 Maintenance  of  Dam 

The  dam  is  reportedly  maintained  by  the 
Park  Commission  personnel  who  periodically  check  all 
structures  and  perform  repairs  as  necessary. 

4 . 3 Maintenance  of  Operating  Facilities 

The  valve  control  mechanisms  in  the  intake 
tower  were  all  exercised  and  observed  to  be  clean, 
painted  and  well  lubricated.  However,  complete  rehab- 
ilitation of  the  gates  and  intake  tower  landing  and 
ladder  has  not  been  performed  although  conditions 
observed  have  existed  for  the  past  two  to  three  years. 

4 . 4 Warning  System  in  Effect 

There  are  no  formal  warning  systems  or  pro- 
cedures established  to  be  followed  during  periods  of 
exceedingly  heavy  rainfall.  However,  the  Park  Super- 
intendent does  have  a list  of  personnel  to  contact  in 
the  event  that  high  flow  is  expected  to  be  discharged 
through  the  dam  or  over  the  emergency  spillway. 
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4.5 


Evaluation 


Although  there  is  an  operating  procedure 
as  previously  mentioned,  this  procedure  was  not 
found  until  the  inspection  of  the  Superintendent's  files. 

It  is  understood  that  the  Park  Foreman  will  read 
these  procedures  and  comply  with  them  henceforth.  The 
only  formal  procedures  documented  in  this  manual  is  the 
method  for  lowering  the  reservoir  through  the  Howell- 
Bunger  valve.  It  is  expected  that  this  system  would 
be  used  to  lower  the  reservoir  during  the  winter  months 
to  prevent  ice  damage  along  the  docks;  prior  to  impending 
high  inflow  storm;  or,  when  maintenance  is  required  at  some 
elevation  below  normal  pool.  Since  there  is  no  formal 
warning  procedure,  it  is  recommended  that  a procedure  be 
developed  and  implemented  such  that  residents  downstream 
could  be  amply  warned  of  possible  high  volumes  of  flow 
downstream  or  a potentially  hazardous  condition. 
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SECTION  5 

MV  DROliOGY /HYDRAULICS 


5.1  Evaluation  of  Features 

a.  Design/Evaluation  Data.  Original  design 
information  was  obtained  from  Picker i ng , Corts  and 
Summerson,  Inc.  and  consisted  of  the  "Recommended 
Design  of  Dam",  May  17,  1965;  "Interim  Report  One- 
Stage  Construction",  November  9,  1965;  and  "Model  Study 
of  90  Degree  Spillway  for  Nockamixon  Dam",  March,  1967 
(Lehigh  University).  The  data  reviewed  were  the  re- 
sults of  their  investigations  and  analyses  rather  than 
actual  design  calculations. 

The  watershed  is  large,  73.3  square  miles, 
irregularly  shaped  with  elevations  ranging  from  1,000 
feet  in  the  upper  reaches  to  approximately  395  at  the 
spillway  crest.  Currently  the  drainage  area  contains 
very  few  residential  developments,  which  are  concentrated 
principally  near  the  city  of  Ouakertown.  The  watershed 
is  predominantly  farmland.  Less  than  50  percent  of  the 
basin  is  wooded. 

The  dam  was  designed  for  future  watershed 
conditions  expected  to  occur  after  the  year  2000.  Trior 
to  construction,  a model  of  the  spillway  and  waste  channel 
was  constructed  and  tested  at  Fritz  Engineering  Labora- 
tory, of  Lehigh  University.  As  a result  of  this  study, 
the  forebay  and  wasteway  channel  was  modified  to  improve 
flow  conditions.  The  elevation-discharge  curve  and  flood- 
routing analysis  performed  for  the  original  spillway  con- 
figuration remained  unchanged.  The  spillway  is  capable 
of  discharging  96,000  cfs  when  the  reservoir  surface  is 
at  the  top  of  the  dam  (see  Appendix  C) . 

The  original  PMF  inflow  hydrograph  calcula- 
tions resulted  in  a peak  inflow  rate  of  147,000  cubic 
feet  per  second.  As  the  actual  calculations  were  not 
available  to  review,  results  were  evaluated  by  approxi- 
mate methods  (see  Appendix  C) . 

In  accordance  with  the  criteria  established 
by  the  Federal  (OCE)  Guidelines,  the  recommended  spill- 
way design  flood  for  this  "Large"  size  dam  with  a "High" 
hazard  potential  is  the  Probable  Maximum  Flood  (PMF). 
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b.  Experience  Data.  Records  of  reservoir  water 
levels  are  maintained  at  the  park  sewage  treatment 
plant  located  to  the  right  of  the  emergency  spillway. 
Reservoir  levels  are  recorded  automatically  inside 
the  intake  tower  by  means  of  a Stevens  Recorder.  Examin- 
ation of  selected  rolls  of  water  level  data  disclosed 
a maximum  water  level  above  the  weir  of  2.9  feet  on 
July  14,  1975,  producing  a spillway  discharge  of  6,460 
cf  s . 


c.  Visual  Observations.  On  the  date  of  the 
inspection,  no  conditions  were  observed  to  indicate  that 
the  outlet  capacity  would  be  significantly  reduced 
during  a PMF  event.  Observations  regarding  the  down- 
stream channel,  spillway  conditions  and  the  reservoir 
are  located  in  Appendix  B. 

d.  Overtopping  Potential.  The  peak  PMF  inflow 
was  determined  by  Justin  and  Courtney  to  be  147,000  cfs 
resulting  from  2.5  times  the  six-hour  point  rainfall  as 
assumed  for  future  conditions.  The  spillway  was  de- 
signed to  pass  96,000  cfs  and  store  water  to  the  dam 
crest  (Elevation  412) . These  design  results  were 
checked  by  approximate  methods  (see  Appendix  C) , and  it 
appears  that  the  analysis  is  reasonable  and  the  spill- 
way is  capable  of  passing  the  PMF  without  overtopping. 

e.  Spillway  Adequacy.  Based  on  the  above 
information  which  shows  that  the  spillway  can  pass  the 
PMF,  the  spillway  is  judged  "Adequate".  The  tailwater 
rating  curve  included  in  Appendix  C estimates  the  tail- 
water  to  be  50  feet  or  more  below  the  top  of  the  dam 
during  the  passing  of  the  PMF. 

f.  Downstream  Conditions.  Approximately  2,000 
feet  downstream  of  the  dam,  Tohickon  Creek  passes  through 
a 65.5  feet  by  40  feet  (at  mid-span)  bridge  under  South 
Park  Road.  Approximately  2,400  feet  further  downstream, 
the  creek  passes  through  an  eight-span  bridge  under 
Fretz  Valley  Road  (LR  09152) . Analysis  of  tailwater 
conditions  immediately  below  the  dam  indicate  that  this 
later  bridge  is  the  hydraulic  control  for  discharge. 

An  estimated  44,000  cfs  could  pass  under  the  bridge 
without  flooding  the  entire  structure.  The  low  approach 
on  the  north  side  may  be  flooded.  Should  Nockamixon 
Dam  fail,  significant  property  damage  to  more  than  a 
dozen  homes  and  probable  loss  of  life  would  occur  in 
the  first  5.5  miles  downstream. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1 Evaluation  of  Structural  Stability 

a.  Visual  Observation.  The  visual  observations 
do  not  indicate  any  existing  embankment  stability  pro- 
blems. No  seepage  was  observed  during  the  inspection 
which  would  be  detrimental  to  the  structural  integrity 
of  the  dam.  Therefore,  it  is  judged  that  potentially 
hazardous  conditions  are  not  developing. 

The  visual  inspection  of  the  spillway  did 
not  reveal  any  evidence  of  instability  at  the  ogee  weirs, 
rock  channel  or  stilling  basins.  Spalling  of  rock  walls 
appears  to  have  reached  a point  of  equilibrium  and  fur- 
ther movement  of  the  rock  should  be  negligible. 

The  intake  tower,  outlet  conduits  and  con- 
trol mechanisms  are  generally  in  good  condition  except 
for  the  three  upper  sluice  gates  and  landings  at  the 
intake  tower  which  were  discussed  in  Section  3.  Sta- 
bility of  the  gates  under  hydrostatic  pressure  when 
closed  and  the  tower  drained  is  not  known  and  is  most 
likely  reduced  due  to  existing  damage. 

b.  Design  and  Construction  Data.  The  stability 
of  the  dam  is  judged  to  be  "Adequate"  based  on  review 

of  the  available  data.  The  report  entitled  "Recommended 
Design  of  Dam"  contains  material  strength  data  and  the 
results  of  stability  analyses  performed  for  the  initial 
design  of  the  dam  at  crest  elevation  405.  The  Swedish 
circle  analyses  presented,  indicates  a minimum  factor 
of  safety  of  1.56  and  1.75  for  rapid  drawdown  and 
steady  state  seepage  conditions,  respectively.  Sta- 
bility analyses  of  the  final  dam  configuration  (crest 
Elevation  412)  was  not  provided  for  review  by  the 
design  engineer.  The  results  are  reported  to  be  similar 
to  the  original  evaluations. 


Quality  control  construction  documentation 
were  not  available  for  this  review. 
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c.  Operating  Records.  Operating  records  con- 
sist of  reservoir  water  level  data.  Although  records 

of  flow  over  the  Parshall  flume,  located  downstream,  are 
required  in  the  "Report  Upon  the  Application",  records 
have  not  been  maintained. 

d.  Post-Construction  Changes.  Other  than  par- 
tial rehabilitation  of  the  intake  tower,  there  are  no 
reports  or  evidence  of  modifications  or  alterations 
having  been  made  to  this  dam.  Erosion  around  the  abut- 
ments of  the  Parshall  flume  has  occurred  but  has  not 
been  repaired.  A small  amount  of  rock  spalling  has 
occurred  in  the  rock  channel  at  the  spillway  and  appears 
to  have  stabilized. 

e.  Seismic  Stability.  Nockamixon  State  Park 
Dam  is  located  in  Seismic  Zone  I.  Normally,  it  can  be 
considered  that,  if  a dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for 
any  expected  earthquake  conditions.  Therefore,  it  is 
judged  that  the  structure  satisfies  seismic  stability 
requirements . 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment . Based  on  the  visual  inspection, 
available  records,  calculations  and  past  operational 
performance,  Nockamixon  State  Park  Dam  is  judged  to  be 
in  good  condition.  The  hydrologic  and  hydraulic  anal- 
yses available  for  this  inspection  were  reviewed  and 
indicate  that  the  dam  would  pass  the  PMF  event.  There- 
fore, the  spillway  is  considered  to  be  "Adequate".  Al- 
though the  spillway  design  passes  the  PMF,  significant 
property  damage  is  likely  downstream  due  to  the  high 
flow  rates.  Damage  would  be  expected  to  occur  at  low- 
lying  houses  along  the  creek  with  some  damage  to  high- 
way bridges  expected. 

b.  Adequacy  of  Information.  It  is  concluded 
that  the  information  obtained  for  this  assessment  is 
adequate . 


c.  Urgency . It  is  considered  that  the  recom- 
mendations presented  below  be  implemented  as  soon  as 
practical . 

d.  Necessity  of  Additional  Studies.  No  addi- 
tional studies  are  recommended  at  this  time. 

7.2  Remedial  Measures 


a.  Facilities . The  following  remedial  measures 
are  recommended . 

1.  All  debris  should  be  removed  from  the  inside 
of  the  intake  structure.  Debris  obstructing 
the  drain  gate  should  also  be  removed. 

2.  All  gates  in  the  control  tower  should  be 
inspected  in  detail  and  restored  to  design 
specifications . 

3.  Access  structures  within  the  tower  (ladders, 
landings,  etc.)  should  be  replaced  as  required. 


4.  Piezometers  should  be  rehabilitated  or 
replaced  and  monitored  periodically. 

5.  Monuments  constructed  on  the  dam  should 
be  surveyed  periodically. 

6.  Piezometer  and  monument  readings  should 
be  reviewed  periodically. 

7.  The  13-inch  deep  concrete  core  hole  in  the 
right  "horseshoe"  conduit  near  the  base 

of  the  intake  tower  should  be  packed  with 
a non-shrink  grout. 

8.  The  downstream  Par shall  flume  should  be 
repaired  and  flow  measurements  made  in 
accordance  with  the  Permit. 

9.  The  rock  channel  below  the  upper  weir 
should  be  inspected  yearly  in  accordance 
with  the  designer's  recommendations.  Rock 
talus  accumulation  along  this  channel  should 
be  removed. 

b.  Operation  and  Maintenance  Procedures.  Be- 
cause of  the  location  of  the  dam  upstream  from  populated 
areas,  a formal  procedure  of  observation  and  warning 
during  periods  of  high  precipitation  or  during  poten- 
tially hazardous  conditions  should  be  developed  and 
implemented.  The  Park  personnel  should  review,  modify 
(if  necessary)  and  implement  the  operational  procedure 
which  is  currently  in  their  files.  Park  personnel  should 
also  implement  a maintenance  inspection  procedure  to 
include  an  inspection  checklist  of  critical  items  which 
should  be  inspected  on  a periodic  basis.  Provisions 
should  also  be  incorporated  in  the  operation  procedure 
to  minimize  the  risk  of  damaging  the  sluice  gates  and 
access  facilities  again. 


DISCHARGE  RATINGS  ' 

RAINFALL/RESERVOIR  RECORDS  Records  were  not  available  but  summarizes  of  the  data  were  included 

tilth  the  Design  Engineer's  calculations . 
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CONSTRUCTION  JOINTS 


EMBANKMENT 


NONE  OBSERVED  Gradation  of  rook  fill  appears  reasonable 
rook  quality  is  good. 


GO  M 

GO 


- 

i 


i 

1 1 


5 « <B 

3 ° § 

'o  J §> 

^ *t^ 

a.  « -* 

o^cs 

-A  'CS  40 

10  « <0 

«gv> 


o 

* ®t 

o a;  o) 

o o +> 

SL,  O Q> 

a ^ 

r« 

C30  OS  V-> 
3 £ ^ 


a o w 

8 40  40 
tD 

CO  ^ ^ 

*-0  -C? 

-U  o 


8 'a  Ss 

-e  os  e 

<B  S §5 
S’ CO  £ 

J §^ 

y <» 

CO  ^ 40 

•<0  t)  O 
MO® 

a a 


g '«  £ O 

-H  § § £ 

.8  « (3  £ 

a § v-.  8 

a.’S  *tj 
«E  B ® O 


•g>  s;  bi 

O ’m>  0) 

so  •»»  t-j  rs; 
«4J  (jti 
40  -tO 

S’03  mo 

^ MO 

, O .«  to 

*S  O S 41 


'ti  • ‘<4 

• O CO  O 40 

40  o 445  o; 

'K  (35  SC  Co 

•*o  e -41 

“3  s:  o o s, 


: a 40  o a 

-Cl  CO 


'J'  SC  3 to 

<NI  t3)  O M 
MO  R O H-,  40 

SC  mo  K « § 

ON® 

•<o  *<o  <b  40  a; 
440  3 t)  ® 

13  Co  +0  O 


40  40  *3  a c 
a to  40  o 
s <B  S3  tt; 
® ® iC  o 
mo  SC  ‘to  ♦ 

<B  40  So  40  5; 

, t3  <3  O 

40  <4-j  3 a *-o 

a o 'cs  a 40 

•cO  &,*<o 

a w e <b  'ci 

V N to  sf 

01  MO  CO  o 

3 a -*  sl, 


a O T3  <3  40 

•cO  SV4* 

s,  to  E <B  'Ci 

V N to  sf 
0)  mo  co  0 
3 O tV  S<  O 
3 <3  Q 
tS  <3  S'ti 
0)  to  Sh  V o 

too  +0  O E O 

^ § §^.5 

o o -s  o 

o o sc  c» 

<»  -41  *«43 

CO  <B  St,  40 


INSTRUMENTATION 


5 ft 

g O 

+1  o ® 

44  to  fft 

to  'tt  to  rO 
ft  v a o 

•ft  33  »ft 
<ft,  ft  -ft 
ft  to  a 
to  o <»  ft 
rC  e s tt 

+4  ’*4 

to  <3444 
E M rs  O 
S ft  fci  s 
,ft  o 

<♦-,  ?>  ft  <0 
<0  (3>  ft 
E S,V  (I 
9 to  3 
« 3)  (» 

St,  SO  Q to 
+4  a 6; 

to  h Si  £ 

J3  ftS  *ft 

to  E-t  33 
<3 

<0  • <0 
ft  33  ft 

•to  rg  S +4 

^44  ^ 
to  O <0  +4 

. s;  8.  _ 
t-s  to  33 
h '(3  3 « 

»~1  *ft  OJ 

^ rg 

§ gs  &• 

O X 
44  44  ft  to 
to  « to 
to  ft  a;  to 
J-.  <o  3 « 

o a. , 3 

O 8, 

to  0 33 

A"  A*  ft 

+4  8,  E B 
B to 

c s^.a;  to 
O 44  33 
to  _ st, 
t»  313)  O 

s,  K o o • 

C3  <0  CO  ft 

. st,  st,  $ 

to  tn  a; 

44  44  Q <0  <3 
K S?  rS  S 44 
<0  <0  ' 3 « 

S E - « B 


.O  O ft  O <0 
S E * s;  43 


3)  V4  to  'ft 

* §*1  3 

• ^ ►?  CO 

tt  •£  ft  ;a 

<s  5;  S hi  V, 

44  O ft,  44  *ft 

« . ? 9 to 

M f K f CO 

Ms  S.S 

0^43  n,  o 

Cl.  O 


. 

44  a;  m g 


to  to  S -A 

4 S.3S 

44  US  HI  N 

3 +4  t-4  to  to 

to  so  w a;  ss 

O to  t3i  44  *i4 

e 44  S 44  e 

•ft  ft,  (3-  to  tt-,  44 

05  S ? tj  o « 


8 8*4,8  6 

ft  <0  bo  40  33  3 

ft  to 

ft  'ft  ft  33  ft  V- 
to  44  s>  HO  -ft  <3 

to  a -ft  33  S 
4=>  44  » g ^ to 
J9i  *0  ft  E 

44  to  Cl  t .JS  § 
q to  e mm 

s I1  2 ft  E O 

to  § to  ° 

§ S • **'2*3 


^ 4^  JL«  JL 

•S  « g 3 

44  C E 33  44 
44  S N 33  § ^ 

3 SO  to  u r 

rft  to  -ft  4)  33  44 

4 44  tft  S 
CO  to  ft,  (3  to 

tO  O AS  to  ^ ^ 

^4  44  44  ft  S3,  44 


GENERAL  All  instrumentation  should  he  read  and  the  data  reported  to  the  Design 

Engineer  on  a regular  basis  as  determined  by  the  Design  Engineer. 
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Nockamixon  Dean 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Predominantly  farm  land , less  than  50%  wooded 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  395.0  (40,000  Ao-Ft) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  412  (70.500  Ao-Ft) 

ELEVATION  MAXIMUM  DESIGN  POOL:  405.6 

ELEVATION  TOP  DAM:  412 

SPILLWAY 


a. 

Elevation  395.0 

b. 

Type  °9ee 

c. 

Width  350  feet 

d. 

Length  Total  length  of  discharge  channel  is  over  1,900  feet. 

e. 

Location  Spillover  Left  abutment 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a. 

Type  Concrete  intake  tower  (wet) 

b. 

Location  300  feet  from  left  abutment 

c. 

Entrance  inverts 225.5,  357.0,  383.4 

d. 

Exit  Inverts  312.75 

e. 

Emergency  draindown  facilities  2-10.5  feet  horseshoe  diversion  tunnels 

entrance  inverts  311.0 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type  Standard  rain  gage,  read  during  forest  fire  season 

b. 

Location  Sewage  treatment  plant 

c. 

Records  Sent  to  state,  for  forest  fire  hazard 

MAXIMUM  NON-DAMAGING  DISCHARGE:  44,000  ofs-maxirmm  flow  under  Fretz  Valley 

Hoad  Brtdge  although  approach  to  bridge  is 

flooded. 

V * 


DAM  SAFETY  ANALYSIS 
hydrologic/hydraulic  DATA 


Date:  7^0/76 

By:  MfJ3 

Sheet:  of  IJf* 


DAM  hjor.k  ft.»M  X Of>  Du. Nat.  ID  No.  PA0O73/  DER  No.  •)-/(.(* 


ITEM/UNITS 

Permit/Design 
Files 
. (A) 

Calc,  from 
Files/Other 
(B) 

Calc,  from 
Observations 
(C) 

1. 

Min.  Crest  Elev. , ft. 

4/io  -PI 

2. 

Freeboard,  ft. 

O 

3. 

Spi  1 lway^ Crest  Elev,  ft. 

3a. 

(2) 

Secondary  Crest  Elev,  ft. 

— 

4. 

Max.  Pool  Elev.,  ft. 

411 2 # 

5. 

Max.  Outflow*^,  cfs 

9(*.  OOO  crpr 

6. 

Drainage  Area,  mi1 2 

7J.3r»>W- 

7SL.L 

7. 

Max.  Inflow^ , cfs 

l 47jOODo^s 

8. 

Reservoir  Surf.  Area,  Acre 

l4,  soo4*.. 

9. 

Flood  Storage^,  ft3 4  Ac-Ft 

10. 

Inflow  Volume,  ft3 

Reference  all  figures  by  number 

or  calculation  on  attached  sheets: 

Example:  3A  - Drawing  No. 

xxx  by  J.  Doe,  Engr. 

, in  State  File  No. 

yyyy- 

NOTES: 

(1)  Main  emergency  spillway. 

(2)  Secondary  ungated  spillway. 

(3)  At  maximum  pool,  with  freeboard,  ungated  spillways  only. 

(4)  For  columns  B,  C,  use  PMF. 

(&)  Between  lowest  ungated  spillway  and  maximum  pool. 
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HYDROLOGIC/HYDRAULIC  CALCULATIONS  (cont.) 
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REGIONAL  LOCATION  PLAN 
NOCKAMIXON  STATE  PARK  DAM 


NAT.  ID  NO.  PA. 00734 


BUCKS  COUNTY 


DATA  OBTAINED  FROM  GSA  PROJECT  194-15 
DRAWING  NO.  1 


PLATE  1 
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ed  Cohere** 
kV»// 


NOCKAMIXON  STATE  PARK  DAM 


NAT.  ID  NO.  PA. 00734 


BUCKS  COUNTY 


DATA  OBTAINED  FROM  THE  GENERAL  STATE  AUTHORITY, 
PROJECT  NO.  GSA  194-12,  DRAWING  8.  DATED  6/31/67 
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PLAN  AND  PROFILE  OF  PRINCIPAL  SPILLWAY 


NOCKAMIXON  STATE  PARK  DAM 


NAT  ID  NO.  PA. 00734 


BUCKS  COUNTY 
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